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Development of Recyclable and Low-Cost Porous Water-Purification Filter Ceramics for
Solving Drinking Water Problems in Developing Countries
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In this research, we aimed to solve the shortage of safe and reliable drinking water, which is a
global problem, and aimed to develop recyclable and low-cost porous water-purification filter
ceramics. Specifically, a porous water purification filter was produced, which has a pore structure
capable of removing bacteria, protozoa and the like (several microns in diameter) and can be
easily regenerated in households. Using basic magnesium carbonate and 4 kinds of Al:O3
sources as raw materials and using the reaction sintering method, porous MgAl, O, filters with
controlled pore structure were produced. Particularly good filter performance was obtained with
samples using Mgs(CO3) 4,(OH) » - 4H,0 and AIOOH (0.1 um) as starting materials.
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Table 1 Name of mixed powder by raw materials.

Sample name Raw materials
(mixed powder) Mg Al
MgAl-a Mgs(CO3)4(OH)224H0  a-AlLO3 (0.18 um)
MgAl-01 Mgs(CO3)4(OH)224H0 AIOOH (0.1 pm)
MgAl-07 Mgs(CO3)4(OH)224H0 AIOOH (0.7 pm)
MgAl-y Mgs(CO3)4(OH)°4H,0O y-ALOs (2-3 pm)
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Fig. 1 Filtration device set-up (Elsevier ®# 0] 15T, CHk 3 X 1) Hzi%).
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Fig. 2 SEM images of the fracture surface of MgAl, O, samples reactively sintered at 1400C : (a) MgAl-
a , (b) MgAl-01, (c) MgAl-07 and (d) MgAl-y (Elsevier ®# W #1%C. CHk3 X 1) #z#%).
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Fig.3 Turbidity and pH measurements using porous samples sintered at 1400C : (a) MgAl-a sample
was broken during filtration due to insufficient mechanical strength. (b) - (d) Suspensions before

and after filtration: (b) MgAIL-01, (c) MgAl-07 and (d) MgAl-y (Elsevier ®#Fn] %1% T, SCHk 3
QR 75 )

Table 2 Mercury porosimetry analysis for porous MgAl,O, samples.

Sample Sample Total pore Specific Average pore  Mode pore Median pore
name mass volume surface area diameter diameter diameter
[d] [cm?/g] [m?/g] [nm] [nm] [nm]
MgAI-01 0.4788 0.250 10.45 93.97 660.00 142.80
MgAI-07 0.4618 0.466 18.43 98.81 211.10 191.60
MgAl-y 0.4533 0.490 6.47 300.80 666.70 595.90
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Fig.4 SEM micrographs on the filter surface before and after the filtration. (Elsevier D #Fn #15C, 3
Bk 3 & 0 HE#) o
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Fig.5 Filtration of Indian ink (colloidal carbon suspension) using the sample sintered at 1400C from
the MgAl-01 mixed powder, and filter recovery test by the calcination at 1000C for 1h (Elsevier @
A 21T, SCBR 3 & DR .
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